An optimization method for design of the reinforcement of rock mass structures by rockbolts is presented. The method utilizes the topology optimization scheme that has been developed on the basis of the mathematical homogenization theory. The installation spacing among rockbolts is employed as a single design parameter. The mechanical reinforcement by rockbolts is quantitatively evaluated through the homogenization analysis and represented by two characteristic functions of the design parameter, such as the homogenized elastic tensor and the quadratic safety factor which are defined over the reinforced rock mass. By use of these two functions, three functionals representing a sort of stiffness or a safety index of the reinforced rock mass structure are defined. Then, by employing these functionals three kinds of optimization problems are formulated in the form of mathematical constrained maximization or minimization schemes and solved by the optimal criteria method. Optimal distribution of spacing of rockbolts is determined for a model rock slope through these optimization schemes, and their validity is examined and discussed.
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